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Materials and methods
Cell lines
Normal lung fibroblast cell line WI-38, lung carcinoma cell line A549, normal mesothelial cell line Met5A, mesothelioma cell line MSTO-211H and mesothelioma cell line NCI-H2052 were obtained from ATCC (American Type Culture Collection, Manassas, VA, USA). [1] [2] [3] [4] [5] WI-38 cells were grown in Minimum Essential Medium (Gibco, Thermo Fisher Scientific, Waltham, MA, USA), A549 cells in Dulbecco's Modified Eagle Medium (Gibco, Thermo Fisher Scientific), Met5A, MSTO-211H and NCI-H2052 cell lines in Roswell Park Memorial Institute (RPMI) 1640 medium (Gibco, Thermo Fisher Scientific). All cell media were supplemented with 10 mM Glutamax (Gibco, Thermo Fisher Scientific), 10% fetal calf serum (FCS) (Gibco, Thermo Fisher Scientific), 100 U/mL penicillin (Grünenthal, Aachen, Germany) and 50 µg/mL gentamicin (Krka, Novo Mesto, Slovenia). Cells were routinely subcultured twice a week and incubated in an atmosphere with 5% CO2 at 37°C.
Isolation of intracellular metabolites
One day before the NMR analysis, 80% confluent cell cultures were trypsinized, and washed in phosphate buffered saline (PBS) (Gibco, Thermo Fisher Scientific). Cells were counted and 10 7 cells were collected together for each NMR analysis sample. [6] [7] [8] All steps of the extraction procedure were performed on ice. Cells were centrifuged at 1500 rpm for 5 min at 4°C, washed in PBS and pelleted by centrifugation. Then 400 µL of 2:1 (v/v) ratio of ice-cold methanol/chloroform was added, and the pellets were resuspended using a vortex mixer. Additionally, the samples were mixed for 10 min on a rotary shaker at 4°C. The pellet-solvent mixture was briefly sonicated using sonificator UP200 H (Dr Hielscher, Teltow, Germany). [6] Then 400 mL of 1:1 (v/v) ratio of ice-cold chloroform/water was added to the samples and mixed using a vortex mixer.
The samples were centrifuged at 13000 rpm for 30 min at 4°C. The upper water-soluble fraction was separated from the lower organic fraction and dried overnight using a centrifugal concentrator.
Sample preparation for NMR analysis
Water-soluble fractions were reconstituted in 500 µL of D2O. Before NMR spectroscopy a reference compound TMSPA (3-(trimethylsilyl) propionic acid sodium salt) was added to the samples.
Sample Collection
Cell line samples were collected from different passages as shown in Tables S5-S9. 
NMR spectra preprocessing
Spectral preprocessing was done using ACD labs software. All 1 H NMR spectra were phased, baseline-corrected and referenced to the TMSPA signal (δ 0 ppm). Reference signal TMSPA and water region between δ 4.65 and 5.35 ppm were excluded from the data. Each 1 H NMR spectrum between δ 0.1 and 9.5 ppm was segmented into buckets with 50% looseness on widths of 0.04 ppm using ACD labs intelligent bucketing algorithm. The area under each binned region was integrated and the integrated binned regions were normalized to the 'constant sum' equal to 100. 2D NMR spectra were processed and analyzed using VNMRJ (Agilent-Varian) and Sparky (UCSF) software.
Machine learning and statistical methods
All statistical and machine learning methods were done in MATLAB (version R2016b, The Mathworks Inc., Natick, MA, USA) on mean-centered [9] NMR dataset. Random using one hidden layer with 10 nodes. MATLAB m-file for general explanation method was home written, using algorithm from Erik Štrumbelj and Igor Kononenko. [10] Contributions of features were approximated by drawing 10000 samples per feature.
Principal component analysis was done using MATLAB's pca function. Partial least squares discriminant analysis was preformed using MATLAB's plsregress function.
Analysis of significantly different feature values between the five cell lines for each feature was calculated by one-way ANOVA analysis using MATLAB's anova1 algorithm. A p value of < 0.01 was considered significant. 
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